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A compound represented by general formula (I), which is useful as a cataract remedy, wherein R 1 represents optionally 
protected hydroxy; R 2 represents lower alkyl; R 3 represents hydrogen, lower alkyl, ptionally protected hydroxy or lower al- 
koxy, provided that the lower alkyl may be substituted by optionally protected hydroxy, amino or lower alkylamino; R 4 re- 
presents carboxyl which may be in the form of ester or carboxamide; and A represents alkylene. 
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2 0 ;^'-;Wf;b-3-t + 7- 2H-l, 4 - ^< > v* ^ T ->* 
> (*fc£r$l 1 - 6 ) 

•2-(4-T-feh^^-3, 5 - .X > 2> >J > ) 

- 3 , 4 - >' fc FD-4-if + '>*;^'-;Uf ;i,-3- 
25 t*V-2H-l, 4-^<>y^T>?>({b^^Il-7) 
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m. p . 8 3 ~ 8 5 °C 

IRCKBr, cm" 1 ) : 30 58/2973, 1742, 
1642, 1590, 15 5 7, 1491, 1444, 14 
2 2,1 3 6 6, 1316, 1290, 1267 

5 

•2 - (4-7t h + h + v/-5-yf 

'J f - 3, 4-n FD^-xKi/*;^^;!//^ 

)V- 3 V - 2 H - 1 , 4-^>*/*-T5*> (ft^ftl 

- 8 ) 

10 I R (Film, cm -1 ) : 3 4 7 8, 2982, 1748, 
1650, 1592, 1487. 1447, 1416, 13 
6 8, 1324 

• 2 - (4-T-lrh^->-3-tert.-y5 L ;l-K>v?U7 :f >) 
15 - 3 , 4 — k Kn-4-x h f ^ - 3 - 

**V-2H-1, 4-^> 4 /f7i?> (lb £ $1 1 - 9 ) 

I R (Fi In, c m" 1 ) : 2 9 6 0, 2870, 175 2, 
1654, 1591, 1487, 1447, 1419, 13 
95, 1368, 1324 

20 

• 2 - (5-tert.-^f-^-3-^^f-^T5 ;^f^-4 
-kKn*i' / <>S"Jf» - 3, Kn-4-xh 

• # ;l/ *K — ;Mf^-3-t + V- 2H-l, 4 - ^ > V 
f7i?> Cfl:£«& 1-10) 

2 5 I R (Fi In. c m" 1 ) : 2 9 5 3 ... 1749. 1650. 
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1 589, 1446, 1361,1309, 1286, 12 
64, 1202, 1138, 1021 

•2 - [ 5 - tert. --?*)\r- 3 - (1, 1 - *J * * Jl - 2 - 
5 tKo^<>if4/) - 4-t Ko4i"<>^iJf>] - 3, 
4 - t F'd-4-x h 4 >> 77 ~ ;U ^ ^ - 3 - * 4 v 
-2H-1, 4-<> , /f7i?> (fb^il-11) 

1 R (Film,- cm" 1 ): 3 4 0 8, 3 1 1 8, 2 9 6.0, 
1 746, 1632, 1588, 1485, 1422, 13 

10 27, 1266, 1203, 909, 733 

4 - fj )V 4 > * Jl - 2 - ( 3 , 5 - i? - t e r t. - ~7 * )V 
- 4 - t K n 4- -> ^ »J > ) - 3, 4-^kKn-3- 
15 t+V-2H-l, 4-'<>V*-T$*> ({b^^J 2 - 1 ) 

2 - (3, 5-^-ttrl.-^f;l'-4-t Kn + i/O-? 
'Jr>.) - 3 , 4--n F'D-4-ih + v/*;K^;Mf 
^ - 3 - * 4 V - 2 H - 1 , 4-^>V^7'J> (.it&yai 
-1, 0. 3U) *fh7tKo77> (40ml) 

20 t>'^;-;b (1 0ml) ©Sl^tcSiLs TklHb y * tj i, 
1 TKIOte (1. 39g) ©7j<jg& (25ml) £:?jn*_ N 5 ~ 
10°CT2. 5B|^^^t5 0 Si5}Si:6N^l (6. 5m 

2 5 ^EEiti&&LTliifE<b£4$3 0. 1 9 g (6 5. 2 %) 
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m. p. 2 1 9 -221 °C (n - V > - : J 4 V 7 u 
h° ;U .x. - 7- ji ) 

I R ( K B r , cm" 1 ) : 3 6 1 1 . 3081, 2958, 
5 1729, 1622, 1588. 1559, 1492, 14 
20, 1365, 1316, 1270, 1206, 1183, 
1 1 4 2, 7 5 0 

10 -4 - (3-*;^"+i/^nf;l/) - 2- (3. 5 - i? - 
tert.-^f ;b-4- t Fn+v"</-/i;f>) - 3, 4 - v 5 
tFn-3-**V-2H-l, 4-^> 1 /f7^> (>fb £r 
$J 2 - 2 ) 

m. p. 162-163 °C(^-f V :/ d t'Ai-f ^) 
15 IRCKBr, cm" 1 ) : 3 6 1 5, 31,97, 2951, 
1732, 1622,1589, 1488, 1436, 13 
77, 1263,1194, 1163, 751 

• 4 - (7-*;l/sK4-i/^"^^^) - 2- (3,, 5 - v 5 - 
2 0 tert.-rf Jl/-4-t F'n + i/<>>?'j7>) - 3, 4 - V 
t F'n-3-t + 7- 2H-l, 4-^>!/f7?> C4b £• 
^ 2 - 3 ) 

m. p. 14 3-144 t (^>f V^o tf^x-f;l/) 
IRCKBr, cm" 1 ) : 3 5 5 8, 29 5 2, 1708, 
25 1641, 1592, 1482, 1434, 1369, 13 
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14,1211,1114,754 

• 2 - (5-tert. - y^;U-3-^^^-^T5 J / * )l - 4 
-th'o + M^ijf» - 4 - ii Jltf* > * f- Jl>- 3 , 
5 4-yt FD-3-t*7-2H-l, 4 - O */ T ? > 
(<k&® 2 - 4 ) 
m. p. 167-171 °C (dec. , ^ > _ g£ ^ 

IR (KB r , cm" 1 ) : 2 9 5 4, 2783, 2706, 

10 1 7 3 6, 1 6 3 0, 1 5 9 1, 1 4 8 5, 1 4 4 6, 1 4 

2 4, 1 3 6 4. 1 3 2 6, 1 3 0 4, 1 2 8 5. 1 2 6 2, 
118 8 

nmms 

15 4 - ii )l"<*: << )l jt 2 - (3, 5 - i? - tttt. -7* 

;b-4-t KD + i/K>j;ijf!» - 3, 4-.^t Kn-3 
-**V-2H-1, 4_^ > y f . 7s;> (ffc^«&3— 1) 
2 — (3, 5 - ^ - tert. - T'f - 4 - t Ko + v"<>-; 
U r > ) - 3 , 4--;tFD-4-ih + ^;H;;Mf 
20 3 V - 2 H -1 . 4 Vf-T ^ > (ft^ 1 

-1. 0. 4g) ^7>t-70^;-;l.§| (n. g 
5N, 15ml) Ci§iLx 0. lN*gg?©y^y-;b^^ 
(3ml) ^JD^> Hf+T8 0t4BFa1j|jft5o RlC* 
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7&tt%£ -> U ij >f)\>ii 7 A * o v h -e*f £g U itfBfl:£#3 0 . 
14g (37. 3%) ^I2o 

m. p. i37~144t (NV^Db'^x-f^- 
O -fef > ) 

5 IRCKBr, cm" 1 ) : 3 5 9 0, 3463, 3305, 
31 87, 2958, 16 4 7, 1590, 1485, 14 
21,1198,1114,748, 6 79 

10 • 2 - ( 3 , 5 - - t e r t. - 7 f- )V - 4 - t K n 4- ^<> j; 
'J f>) - 3, 4-v>hKn-4 - ( N - y ^ ;& * >f 
y ^ ;lO - 3-^+v-2H-l, 4 -O it > 

15 • 2 - ( 3 . 5 - 5?-tert. - - h Kn*i/^>i? 

Uf>) -3, 4--n Kn-4 - (N, N - i? * # JU 
<< )V M *f- AO - 3- * + V- 2H-l, 4 - 'O V T 
* > (fl:£4&J 3 - 3 ) 

20 • 4 - (N - ^^y;^^^'*^ ;m f - 2 - (3, 5 
- i? - tert.-^f-;U-4-t Ko + i/'OiJ ij f» -3, 
4->n F , o-3-t^V-2H-l, 4-^>V^T^> 
afc£«53-4) 

25 H«J4 
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2 - (3, 5-^-tert.-^f-;b-4-> h * '> * b 4- *> 
O^'if^) - 3, Ko-4-xh + v'A^-f4- 

•>>f A-3-t+V-2H-l, 4-'<>y^T> 5 > (fb 
4 - 1 ) 

5 2k*flS:*- h U 0 %$£7E&J&i§% (0. 03g) *y 

^f^*;l/A7; K (1ml) tw M $ £ rt: 2 - (3, 
5-v*-tert.-7'5 L ;l'-4-fc K ^ 'J f>) - 3, 

4 - *J t Kd-4-x h * *> sK — jl y ^ ^ - 3 - it * V 
-2H-1, 4 -K>»>^7^> C-fb^eil - 1. 0. 35 
10 g) ®^y^;U*^AT5 K (3ml) *Jft&tl#-L tt*< & 

an*. £ 0 If ^i^T-e l o^p^tt^Lfc^x ^ o n y f-^u 

^- jIjl-^- ju ( 0 . 3ml) (O i? / f ^ * ;l/ A 7 $ K (1 
m 1 ) mfe*1mx-Z> 0 5 0*CT?4^FMa#Lfctfex SfS&JC 

*7 ^ A * a -7 h L n SgS-fb^«5«-#* 0 

• 2 - (4 - 'OiOU h * - 3 , 5-^-tert.- 
20 ^K^-Jijf^) -3, 4-v?t Kn-4-xh + {/* 

Jl # 4- •> y )V - 3 - * * V - 2 H - 1 , 4 - / <> , /f 7>? 
> ab£r4$5 4 - 2 ) 

2 5 2 - ( 3 , 5 - i> - t e r t. - zf =f- Jl - 4 - h U ^ ^ ;l/ i/ U ;l/ 
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* * is K > 5> U r > ) " 3 . 4 - 5? t K n - 4 - a h * * 
^tf^WV^- 3 V - 2 H- 1, 4 -^'^7? 

v (>fb^® 5-1) 

2 - ( 3 , 5 - tert. -^f^- 4 - t Ko * -> ^ > *J 
5 u ^>) -3, 4-nKo-4-xh*'>*A#i^^ 
3 _t + 7- 2H - 1. 4 - > (-ffc^ttl 

-1, 0. 53g) O^f^^^^Ti F (lOml)i 
Id, l. 1. 3. 3, 3 -^**^.f-^^5/51f > CI. 
7ml) i^onhUf^^^ (1.. 4ml) 

1 5 ^ % 01 6 

2 _ (4-r-feh*i>-3, 5 - tert. --f+JWO ? 

;| / _3_^^y-2H-l, 4-^^/f7^ «fc£ft 6 

- 1 ) 

2fl 2- (3, 5 - ! J - tert. -7f-;b- 4 - t K a * •> 'O ^ 
ij ^ > ) _ 3 t 4-«?t Kn-4-y h + v'*^^--"'^ 
)V- 3 V - 2 H - 1 . 4-Ov*^T^> (fl^ttl 

- 2, 0. 8 0 g) KMKWtm (5. 8ml) feitfb'Ji 
f ^7 (2. 1ml) SrtJQ^T — fcSitt*' * o RJEWHw 

25 fttt«*Jn*.fc3U BF»i^^T?tttfJ^So 
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mmm 6 i » © # & & e ^tvxt <Dii&m&% z>tiz 0 

5 • 2 - (4 - '<>7'<^t*i/ - 3, 5 - : J - tttl. - JU 
/ <>^ , J7 f >) - 3 , 4-^kh'D-4-y 
;Mf^-3-^+y-2H-i, 4-^>;/^7^> (ft 
£?#T6 - 2 ) 

10 Ii0iJ7 

4 - ij JUtf* -> ^ ^JU - 2 - (3, 5 - S J - tert. -Zf ^- )V 
-4-k Knti/Of'JfV) - 3. Fd-3- 
**V-2H-1, 4-^>y^-T^> (>fb £ $J 2 - 1 ) 
2 - (4-T-trh4->-3, ■ 5 - y - t e r t. - ^ ;l/ K > ^ 
15 'J > ) - 3 , 4-yb Kn-4-y h + v/^;K'-;M f 
^ - 3 - * 4- V-2H-1, 4-K>V^t-^> (Yb 6 
-1, 0. 35g)©^^y (10ml) fw7jt®Hb 

. 27 U A (0. 5 8 g ) ©7jc»tt (1 0ml) £r tJD — Bfe tin 

20 ^^^^;UT'JStt}-r^o Wae^^7K5Sl?^- h'JOAt 

£4£i©tJt£t*^iife0>J2 tm# & tiizit&tfo 2 - lo^eniiiiL; 

25 II{«J8 
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4 - ij * ; y * * - 3 , . 4 - 5* b K o - 2 - ( 3 , 5 
-5*^^;l/-4-b F'n + v/K>v?'Jr>) - 3 - * * V - 
• 2 H - 1 . 4 i? y (it&m 8 - 1 ) *5«k 

3, 4-ybFo-2 - (3, 5 - ^ f ^ - 4 - k Fo 
5 + O 'J > ) - 4 - y h 4- •> * ^ # — ^ * * )\> ~ 3 - 
4- + V- 2H-1, 4-^>V^T> ? > Ub £ #1 8 - 2 ) 

2 - (4-T-feh*->-3. 5 - y ^ ;U ^ U t* > ) 
- 3 , 4 - ^ t Fd - 4 - xl ^ f A - 3 - 

* + V- 2H-l. 4-^<>V > f-T> ? > (fb£*8ll-7, 0. 
10 63g) fflf F5k F n 7 7 > (5ml) rg^tc, tK^TtK 
Kfb 'Jf ^Al 7KfP^J ( 3 . 1 1 g ) ©7Ki§7& (13ml) 
feckO'^^y-^ (2ml) 1. 5 B# P^tl^-#- -5 0 

A ^ o 7 F 7? HUH L, fls£4£l 8-1*0. 3 3 g ( 6 3 %) . 
~>fb£^8-2£0. 05g (9%)^3 0 
lb£^ 8 - 1 

m. p. 213-215t >-KB**.*-;i/) 
20 I R C K B r . cm" 1 ) : 3 4 4 1, 3008, 17 4 9, 
1589, 157 6, 1537, 1487, 14 4 7, 14 
28,1388,13 2 4,1291 
{fc£r$3 8-2 OlJt 

m / p . 1 7 1-H2t 
25 1R (KBr, cm -1 ) : 3 3 7 4, 300 9, 2956. 
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17 44, 1627. 1586. 1558. 1486. 14 
36. 1371. 1328. 1291. 1271. 1219 

5 • 2 - (3-tert.-y5 L ;U-4-t K a ^ K > U > ) 
- 4 - -h Jl tff * i/ / * Jl - 3. 4-i?t KD-3-t+V- 
2H-. 1. 4 if >■ 

m. p. 2 14-215 °C (dec. . ^ * If- > - K > 
1 0 -tf > ) 

I R ( K B r , cm" 1 ) : 3 4 1 2, 3089, 2951 
1740. 1633. 1590, 1573,1502, 14 
84, 1446, 1416 

15 • 4 - ii )l ** 4- > J * )l - 3 , 4 - V> h K o - 2 - ( 4 - k 
Kn*«>-3-y h + 2/-5-y^;l/'<>5;u-jr f >) - 3 - 
t+V-2H-l, 4-Oy^Ti?> (-ft £$38-4) 
m. p. 1 9 5 - 1 9 7 t (^ + t>-K>4f >) 
IRCKBr, cm" 1 ) : 3 3 7 6, 2960. 1716 
20 1637. 1588, 1494. 1443, 12 90, 1 2 
5 2, 1218 



2- [5-tert.-y^-;U-3 - [1. l-S>>*-;U-2- 
(7h7 k FDt t 7>-2-^;^4'» if;H - 4 - t 
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Fn4'> / ^^ l Jf >] - 3 , ■ 4-n F d - 4 - x h + 
*;K-JMfil'-3-t+V-2H-l l 4 - K > / T 

> at^iai 9-i) 

TjclRrt;-*- h U ^ A © 6 0 % & !1 ?1 ( 0 . 1 0 g ) &t- 
5 HtFo77> (2ml) tK#T> 

»lgtf?2- [5-tert. - [ 1 , l-^^f 

;U - 2 - ( ^ h ^ t Kot5>-2-'f**+'»-if^] 
,-4-k Kn + v/-o - (^h^tKnt ,, 7>-2--<;U^ 
* v ) O ^ ;U ] - 3 , 4-^kKn-3-**V-2H- 
10 1. 4-^ , /f7^V (##11:^3-1, 0. 65g) 
©rh7t Fo77> (2m DSft^jSTtSo SJ£&£ 
1 O^Hilt^LifcSU yn^eg^^Jif-;U (0. 1 9m 1) © 
f h7k*KB77> (2ml) i& i& £ ]&□ S 0 liST— %!K 

15 ;!/ fifc Hi S o =fr««£tSfaft*&3kTifei£ t >. *ft*Ktt»* 

y;l,77^A^o^h U ^f2ft£$J 0 . 5 9 g ( 9 3 . 

3 M) 3 o 

I R (Fi lm. cm" 1 ) : 3 2 1 6, 2952, 1750, 
20 1651, 1 590, 1486.142 3, 1 366, 12 
64, 1203, 1036, 901, 733 



nmm 1 o 

2- [5 - ten. -7?-Jl- 3 - (1, 1 - V * 5- Jl - 



2 - 
4 - 
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■h )V tf* is * =t- )V - 3 , 4 - : J k K n - 3 - * * V - 2 H - 
1, 4-K>*/f-T5>> «fc£«Bl 0-1) 

2 - [5-tert. -7f-;l/-3- [1, 
( x h ^ t Ko t°7>-2-^;l/) * is z.?- ji] - 4 - t 
5 Fn + i/K>«;iJf ! >] - 3, 4-^tKo-4-^h^r'> 

^-3-t+v-2H-i, 4 - ^ > y 7 
^ > ( ft £-$39-1,0. 54g) ©^^y-^.(5ml) 
-^nn^^A (1ml) & ft (c p - h ;b i > x ;b * > ®T 
(0. 0 2 g) ^JO^s 4 0 1CT'2. 5lNfP^i^t5o 

_ t K a 7 9 > (15ml) S o 2fc#T\ C © jgft K 

7k& ft ^ h U ? A 1 7K *D $J (1. Og) ©TKigft (15ml) 

«k y * ? j - ji (5mi) zmz- Zo tk?#t -e 1 . 5 

flE il i&S s 0 i^n5i^«!i^v/U^y;^7 A^ov h-e 

fitSL^«liefl;£«&0. 16g (36. 9%) 

m. p. 216-217 °C (dec., y^f v^n f;l/i 

I R (KBr, cm" 1 ) : 3 4 6 0, 2958, 1735. 
1606, 1587, 1548, 1419, 1371, 12 
68, 1193, 747 
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# i£ m i b m <o 2& m m © m £ & t i c ^ -r o 







1 


0 m g 




1 

J. 


o 


Q rn or 
O 111 & 


•£±H-ir ;U n - X 




3 


5 m g 


t Kn + , >7 , n h° ;Hr ;U o — x 






2 m g 


X-rT'J > & ^ ^ *> ^ A 






1 m g 


It 


1 


7 


0 m g 


* ^ -fk % 




5 


0 m g 


•tu vS 


-1 
1 




0 m g 


ffn il D — X 




ft 


^ m or 
O III g 








3 m g 








2 m g 


it 


2 


4 


0 m g 
















5 m g 




4 


8 


5 m g 


# y fcT -;H: d y K > 






8 m g 








2 m g 


ft 


5 


0 


0 m g 



WO 94/05647 



PCT/JP93/01190 



-31- 

5 TO -5 ( Lancet, _2, 4 4 3 (.1 9 6 6) ) 0 

SKteTTN 0. 7 5 %<Dmm t U £ J: 9 l:M^7 5 
10 > (f^vttlS!) ^0. 2MO'J >i*U-)Aiiif^ ( P H 
5 . 3 ) IzfeM Ltzo Z<DT J17 i >t&i& 2 . 7ra 1 lc N ft 
I& *b £r $1 £ ft? Lfcy'/f + i> K2##[ 0. 3 m 1 £ 

«JlU 3£#L*:gU 1 5^FHKlLTlfil:ll/: 0 6 7 

15 *}$LKJfc*#jh*-£rt:o :oSJE»4Sfii:ILfc» N M 

SftciSTKtttifiofiSci^T^ijfci^g^e 6 0 

nmO^i-ei^Lx & fc^i^ 1 OT#Ii§HJHb£$J® 

Ma^^ib^m^^fe/co 

ib3BHb£^<fcLT. #§i?l - 2 8 7 0 7 7 tcf2i& $ ft*: 
20 -ft ^ ®K 2 - (3, 5-i?-t8rt. -^f ;l/-4-k Kn+«> 
K > y > ) - 3, Fo-4-yf^-3-^ + 

V-2H-1, 4-^>yf75>>4«l>fc. 



25 
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A 0 A 1 

6 2cJ£ftS&Jg (96) = x 10 0 



A 0 : «ilfl:£fe&i&JnLft^ 

mi 





8s Sa* 






10~ 4 M 


-30. 1% 


4t&W 2-1 


1 0~ 4 M 


5 3. 3 % 


<b&® 2-2 


10" 4 M 


9 1. 5 % 


fl:£r^ 8-1 


10" 4 M 


6 3. 3 % 


it&m 8-3 


1 0~ 4 M 


9 6. 3% 



20 

25 (HBS^S) 



WO 94/05647 



PCT/JP93/0I190 



-33- 

4fc«Mb^«&*^W*- 2> 0 . 0 4MMJxi®I (0. 0 9 
M 0 i& {b U ^ A £ ^ . PH7. 4)4 3 T?7vhfif5^n 
'/-A4ADP (13. 2 mM) N F e 2+ ( 0 . 9mM) 
ct TfT X 3 ^ f>K ( 0 . 5mM) t .3 7 °C T* 1 5 ^F^Jft 
5 3 -fr. &JSJcLfc|gK«»*fc4ja£T B Aft (A**gs Biochem. 
Med., 15, 2 1 2 (1 9 7 6)) K «k V) L /c 0 

10^2 



«*Mb£4SB 






4bi§r#J 2-1 


10-6M 


8 1.2% 


2 - 2 


1 0 - 6 M 


9 9. 1% 


4b£rfe 8-1 


1 0 - 5 M 


9 3. 7 % 


4b£#J 8-3 


10-5M 


9 4. 0 % 
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25 
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3 5- 



sn & <d m m 



10 



15 



20 



(1) TI2-fl8:j£ [I] -em.t>ZtiZ4k&m*t:lt J t(Dmmo 



R 2 tififtT ;u + ^l*^to 
(2) TfE-j&sS [I] 'V&toistiZil&m&tii&'t&m&o 




in 




A— R 4 



[I] 
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fill ;v + ;i/ x ;l/ ^ - ^ t + y U - ^ x ;l/ * — ji> 
* * is HS7;^ + ->yf;^+^S^ o v* -f ji> 

5 t + V/Ss is* ^1** s^" s f f 7 t F 

n t° ^ ^ >T * S £ it h 'J ^f;I/i"J ;U * * is S * 
R 2 fiig^y ^^^S^^^o 

r 3 ttTKasj^?^ )\>*>\>&^ bKo^i/g, <a&y 

7>J-;i/x;^-;^^->I> {£ *R y )V a + *> ^ ^ * 
+ f h7t h 'J^f 

y * S * *: it &m y > = * is m * & L x m&B. y 

<£ 3& y 4- x ^ * — )V * 4- S > y u -^x^*-^ 
**->g> {£^y ;u =3 * is * =$• Ji** ->S> 'OVJji 

5J" 4 s - S n 'O^^t + v'^f il'^+i'lN f h 7 h F 
□ t^-^t + v'lx F 'J yf;l/i/'j;i/t + '>S, y 5 

u - ;hs*r y )\> * > *> ^ *k— » y s y*^^-^ 
s s is^ y ji> )\s y ^ j *> >\s - * {* y u - 

2 5 i^y jv^-jut l J ii Jitf — ;H^^to 
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